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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
states and was published under Article 21(2) of such treaty in the English language. 

Claims 1-3 and 7 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Stephens, Jr. et al. (US006179401B1). 

Stephens, Jr. et al. teach every element of the instant claims 
including: 

1. An Inkjet printer comprising a printer cartridge containing a printliead attached 
to a cartridge carriage (70, 72, 74, 76) for translation of the cartridge across a 
print media, an off carriage ink supply, a printer microprocessor (272), and a 
combined ink fill tube (150, 152, 154, 156) and electrical connection cable 
connected between the cartridge and the off carriage ink supply for providing 
refill ink to the ink cartridge and control of the carriage and printhead (106); 

2. The Inkjet printer of claim 1 wherein the combined ink fill tube (150, 152, 154, 
156) and electrical connection cable is attached to the carriage and a refill tube is 
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connected between the cartridge and carriage for providing ink to the cartridge 
(70, 72, 75, 76); 



3. The ink jet printer of claim 1 wherein the ink cartridge further comprises a 

cartridge body containing an ink reservoir and a pressure regulator for controlling 

refill of the ink reservoir within the cartridge body (col 6, Ins 28-47); 

7. The Inkjet printer of claim 1 wherein the printhead comprises a shelf-less 

heater chip having ink channels etched into a surface of the chip (col 4, Ins 23- 

25). 



Claims 8-11, 13-16, 18, 20, and 21 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Cornell et al. (US006637866B1). 

Cornell et al. teach every element of the instant claims including: 

8. A printhead for an ink jet printer comprising a semiconductor substrate 
(18), a first insulating layer deposited on the substrate (20), a first conductive 
layer (22) deposited on the insulating layer (20 and col 5, Ins 55-63), wherein the 
first conductive layer is etched (col 5, In 65-col 6, In 13) to define an ink ejector 
location between opposed portions of the first conductive layer (col 5, In 65-col 6, 
In 13), a diamondlike-carbon (DLC) layer deposited in the ink ejector location and 
on at least a portion of the first conductive layer, a second insulating layer 
deposited on the opposed portions of the first conductive layer, and a second 
conductive layer deposited on at least a portion of the second insulating layer, 
wherein the DLC layer contains an upper doped or undoped layer and a lower 
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layer doped with a material sufficient to provide increasing conductivity thereto 
thereby defining ink ejection devices (col 5, In 65-col 6, In 54); 

9. The printhead of claim 8 wherein the DLC layer comprises a boron- 
doped DLC layer portion deposited in the ink ejector location and a silicon-doped 
DLC layer portion provided as an island (21 ) substantially between the opposed 
portions of the first conductive layer (col 5, In 47-67); 

10. The printhead of claim 8 wherein the undoped-DLC layer spans 
multiple ink ejection devices (21); 

1 1 . The printhead of claim 8 further comprising a smoothing layer 
deposited on the upper DLC layer (Abstract, 32); 

13. The printhead of claim 8 wherein the second insulating layer comprises an 
intermetal dielectric layer made of DLC having a thickness ranging from about 
1000 to about 3000 angstroms (col 4, In 60-62); 

14. A printhead for an ink jet printer comprising a semiconductor substrate 
(18) having a device surface including a first insulating layer (20) deposited on 
the substrate, a resistive layer deposited on the first insulating layer (col 5, In 65- 
col 6, In 13, col 6, In 23-25, and col 6, In 13-18), a first conductive layer deposited 
on the resistive layer, wherein the first conductive layer (22)is etched to define an 
ink ejector location between opposed portions of the first conductive layer, a 
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diamondlike-carbon (DLC) protective layer deposited on the device surface over 
the first insulating, resistive and first conductive layers (col 5, In 65-col 6, In 13), a 
second insulating layer deposited on the opposed portions of the first conductive 
layer, and a second conductive layer deposited on at least a portion of the 
second insulating layer, wherein a portion of the DLC protective layer is doped to 
improve adhesion between the first conductive layer and the second insulating 
layer (col 5, In 65-col 6. In 54); 

15. The printhead of claim 14 wherein the DLC protective layer is doped 
with titanium in the ink ejector location to provide enhanced corrosion resistance 
(col 7, Ins 4-12); 

16. The printhead of claim 14 wherein the DLC protective layer comprises 
a lower silicon doped (DLC) layer and an upper undoped DLC layer (col 5, Ins 
43-65 and col 6, Ins 1-54); 

18. The printhead of claim 14 wherein the second insulating layer 
comprises an intermetal dielectric layer made of DLC having a thickness ranging 
from about 1000 to about 3000 angstroms (col 4, In 60-62); 
20. The printhead of claim 14 wherein the semiconductor substrate has a 
thickness ranging from about 10 to less than about 500 microns (col 9, Ins 5-13); 

21. The printhead of claim 14 wherein the semiconductor substrate 
comprises a non-epitaxial silicon substrate (col 5, Ins 1-22). 
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The applied reference has a common assignee with the instant 
application. Based upon the earlier effective U.S. filing date of the reference, it 
constitutes prior art under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 
102(e) might be overcome either by a showing under 37 CFR 1 .132 that any 
invention disclosed but not claimed in the reference was derived from the 
inventor of this application and is thus not the invention "by another," or by an 
appropriate showing under 37 CFR 1.131. 

Claims 29 and 30 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Asaba (US005850242A). 

Asaba teaches every element of the instant claims including: 

29. A printhead for an Inkjet printer comprising a semiconductor chip 
containing a plurality of heater resistors for ink ejection, a power field 

effect transistors (FET's) for driving each heater resistor, and CMOS logic 
devices coupled to the FETs and heater resistors, wherein a gate oxide layer for 
gates of the FETs has a thickness greater than a gate oxide layer for gates of 
the CMOS logic devices (col 3, Ins 49-65); 

30, The printhead of claim 29 wherein the chip further comprises a 
plurality of fuses as memory elements, the fuses being formed from a tantalum 
tantalum/aluminum composite material (col 4, Ins 15-25). 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stephens, Jr. et al. in view of Silverbrook (US Pub No. 
20040113988 Al). 

Stephens, Jr. et al. teach every element of the instant invention 
except: 

4. The ink jet printer of claim 3 wherein the pressure regulator comprises 
gas filled microcapsules; 

5, The ink jet printer of claim 1 wherein the printhead contains ink ejectors 
for ejecting a mass of ink ranging from about 0.2 to about 1 nanogram. 

Nevertheless, Silverbrook teaches: 

4, The Inkjet printer of claim 3 wherein the pressure regulator comprises 
gas filled microcapsules (H 0137); 

5. The ink jet printer of claim 1 wherein the printhead contains ink ejectors 
for ejecting a mass of ink ranging from about 0.2 to about 1 nanogram (abstract 
and (110137). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Stephens, Jr. et al. by the aforementioned 
teachings of Silverbrook for the purpose of providing efficient operation using 
less energy, as taught by Silverbrook 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stephens, Jr. et al. in view of Cornell et al. 

Stephens Jr. et al. teach every element of the instant claims except : 

6. The Inkjet printer of claim 1 wherein the printhead comprises an ultra- 
thin semiconductor material having a thickness ranging from about 10 microns to 
less than about 500 microns. 

Nevertheless, Cornell et al. teach: 

6. The Inkjet printer of claim 1 wherein the printhead comprises an ultra- 
thin semiconductor material having a thickness ranging from about 10 microns to 
less than about 500 microns (col 9, Ins 5-13). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Stephens, Jr. et al. by the aforementioned 
teachings of Cornell et al. for the purpose of improving the chip heater, as taught 
by Cornell et al. 

Claims 12 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cornell et al. in view of Silverbrook (US Pub No. 
20040113988 Al). 
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Cornell et al. teach every element of the instant claim except: 

12. The printhead of claim 8 wherein the ink ejector is configured for 
ejecting a mass of ink ranging from about 0.2 to about 1 nanogram; 

17. The printhead of claim 14 wherein ink ejectors in each ink ejector 
location are configured for ejecting a mass of ink ranging from about 0.2 to about 
1 nanogram. 

Nevertheless, Silverbrook teaches: 

12. The printhead of claim 8 wherein the ink ejector is configured for 
ejecting a mass of ink ranging from about 0.2 to about 1 nanogram (Abstract, 
110137); 

17. The printhead of claim 14 wherein ink ejectors in each ink ejector 
location are configured for ejecting a mass of ink ranging from about 0.2 to about 
1 nanogram (Abstract, t|0137). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Cornell et al. by the aforementioned teachings of 
Silverbrook for the purpose of providing efficient operation using less energy, as 
taught by Silverbrook. 

Claims 31 and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Asaba in view of Cornell et al. 

Asaba teaches every element of the instant claims except: 
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31 . The printhead of claim 30 further comprising a passivation material 
deposited on the fuses wherein the passivation material (28)comprises a spun- 
on-glass material; 

32. The printhead of claim 30 further comprising passivation layers 
deposited on the fuses, wherein the passivation layers (28) comprise at least one 
silicon dioxide layer and at least one spun-on-glass layer. 

Nevertheless, Cornell et al. teach: 

31 . The printhead of claim 30 further comprising a passivation material 
deposited on the fuses (21), wherein the passivation material (28)comprises a 
spun-on-glass material (col 6, Ins 1-13); 

32. The printhead of claim 30 further comprising passivation layers 
deposited on the fuses, wherein the passivation layers (28) comprise at least one 
silicon dioxide layer and at least one spun-on-glass layer (col 6, Ins 1-13). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Asaba by the aforementioned teachings of Cornell 
et al. for the purpose of improving the chip heater, as taught by Cornell et al. 

Allowable Subject Matter 

Claims 22-28, 36, 37, and 38 are allowed. 

Claims 19 and 33-35 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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Reasons for Indication of Allowable Subject Matter 

The following is a statement of reasons for the indication of allowable 
subject matter. The following claimed combinations could not be found in the 
prior art: 

19. The printhead of claim 14 wherein the semiconductor substrate has a 
thickness ranging from about 600 to about 650 microns; 

22. An ink jet printhead having low flow resistance features comprising, a 
flow feature portion of a printhead attached to a semiconductor substrate 
containing ink ejectors, the flow feature portion containing ink channels and ink 
chambers, wherein the ink channels contain a tapered area adjacent an ink feed 
edge of the chip and a feed charnel between the tapered area and the ink 
chambers, the tapered area having a first entrance width adjacent the ink feed 
edge of the chip and the feed channel having a second entrance width, wherein a 
ratio of the first entrance width to second entrance width ranges from about 2:1 to 
about 8:1; 

23. The Inkjet printhead of claim 22 wherein the tapered area has a first 
length and the feed channel has a second length, and wherein a ratio of the first 
length to the second length ranges from about 1:1 to about 7:1; 
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24. The ink jet printhead of claim 23 further comprising a shelf length, the 
shelf length including an area between the ink feed edge of the chip and the 
tapered area, wherein the shelf length is less than about 29 microns in length; 

25. The Inkjet printhead of claim 22 further comprising a shelf length, the 
shelf length including an area between the ink feed edge of the chip and the 
tapered area, wherein the shelf length is less than about 29 microns in length; 

26. The ink jet printhead of claim 22 wherein the ink chambers comprise 
chamber walls and the ink ejector is a heater resistor having a heater edge, and 
wherein a distance from the heater edge to the chamber wall around a periphery 
of the heater resistor is about 2 microns or less; 

27. The Inkjet printhead of claim 22 wherein the semiconductor substrate 
comprises a silicon chip made from a single crystal silicon wafer having a 
thickness ranging from about 500 to about 1000 microns (col 9, Ins 5-13); 

28. The Inkjet printhead of claim 27 wherein the silicon wafer has a 
thickness ranging from about 680 to about 900 microns (col 9, ins 5-13); 

33. The printhead of claim 29 wherein the FETs gate oxide thickness 
ranges from about 200 to about 400 Angstroms; 
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34. The printhead of claim 33 wherein the CMOS logic devices' gate oxide 
thickness ranges from about 100 to about 200 Angstroms; 

35. The printhead of claim 29 wherein the FET's have an on resistance of 
less than about 100,000 ohm-prn2/A, where A is a surface area of each of the 
FET's; 

36. An Inkjet printhead comprising a semiconductor substrate containing 
an ink ejector thereon, the ink ejector having an ink contact surface, and a nozzle 
plate attached to the semiconductor substrate, wherein the nozzle plate contains 
ink ejection nozzles have a truncated substantially conical shape, a cone angle, 
an entrance, an 

exit, a length between the entrance and exit, and a nozzle volume per unit length 
of greater than one defined by the length, cone angle, and cross-sectional area 
of the nozzle, and wherein a distance from the ink contact surface of the ink 
ejector to the exit of the nozzle is less than about 37 microns; 

37. A semiconductor substrate for a micro-fluid ejection device comprising 
a silicon chip made from a single crystal silicon wafer wherein the wafer has a 
thickness ranging from about 500 to about 1000 microns and containing a 
plurality of ink ejection devices defined on a surface of the chip; 
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38. A semiconductor substrate for a micro-fluid ejection device 
comprising a silicion chip made from a flexible single crystal silicon wafer wherein 
the wafer has a thickness ranging from about 50 to about 400 microns and 
containing a pluarlity of ink ejection devices defined on a surface of the chip. 



Any inquiry concerning this communication or earlier communications from 
the Examiner should be directed to Raquel Y. Gordon, whose telephone number 
is (571) 272-2145. The Examiner can normally be reached on M Tu Th and F 
8:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
Examiner's supervisor, Stephen Meier can be reached on (571) 272-2149. A fax 
number is available upon request. 

Any inquiry of a general nature or relating to the status of this application 
or proceeding may be directed to the Examiner or Supervisor. /i /7 /y 
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